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1
TISSUE RETRACTOR AND METHOD OF USE
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a national phase entry based on the
International Patent Application PCT/SG2009/000019 that
claims the priority of the U.S. provisional patent application
61/020,034 that was filed on Jan. 9, 2008. The entire content
of this prior United States patent application is herewith
incorporated by reference.

TECHNICAL FIELD

The present invention relates to the field of tissue retrac-
tors.

BACKGROUND OF THE INVENTION
Background

During the course of a surgical procedure, a surgeon opens
tissue of a patient by first making at least one incision typi-
cally using a scalpel. After the incision is made in the tissue,
retractors are then used to retract the periphery of'the incision
in order to open the incision further. Once retracted, the open
incision allows the surgeon to access other tissues or organs
within the body, for example. Apart from just providing
access, the tissue retractors serve to stabilize and present said
retracted tissue in an orientation that is optimal for the sur-
geon to operate on.

During the retraction of incised tissue, care must be taken
to avoid inflicting new, or as the case may be, additional
trauma such as bruising, for example. Bruising may also be
caused by viscoelastic forces inherently present in the con-
tracting muscles or tissues of the patient, as said contracting
muscles or, tissues work against the forces exerted thereon by
the refractor. Accordingly, it is important to exercise care in
the application of external forces typically requiring addi-
tional operating personnel during surgical procedures in
order to minimize the possibility of causing any bruising or
even tearing of the tissue during surgery.

In addition to retracting incised tissue, retractors are also
used for the general purpose of retracting tissue, i.e. tissue
that is not necessarily incised.

Inlight of the above, it is thus advantageous to have a tissue
refractor that is compact, has a low-profile, portable, cost-
effective to manufacture and provides good tissue refraction
leverage, as recognized by the present invention.

SUMMARY OF THE INVENTION

A first aspect of the invention relates to a tissue retractor
including: a base support unit having an underside that is
adapted to be conformable and to be removably attachable to
a surface proximate to an incision; and a retractable member
substantially inelastic in its central longitudinal axis and flex-
ible in at least one axis deviating from said central longitudi-
nal axis, wherein the retractable member is adapted to receive
the mounting portion of an at least one tissue hook, the at least
one tissue hook having a tissue engagement portion and a
mounting portion, wherein the tissue engagement portion is
capable of engaging tissue to be retracted, wherein said
retractable member is retractable away from the incision,
such that the tissue engagement portion of the tissue hook
retracts tissue to which it is engaged, wherein said retractable
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member has a first end and a second end, wherein said retract-
able member is integrally formed with the base support unit
via the first end, and wherein the second end of the retractable
member has a securing mechanism for removably attaching
the second end to a corresponding securing mechanism on the
first end and/or the base support unit.

A second aspect of the invention relates to a method of
retracting tissue with a tissue retractor. The tissue retractor
comprises a base support unit having an underside that is
adapted to be conformable and to be removably attachable to
a surface proximate to an incision; and a retractable member
substantially inelastic in its central longitudinal axis and flex-
ible in at least one axis deviating from said central longitudi-
nal axis, wherein the retractable member is adapted to receive
the mounting portion of an at least one tissue hook, the at least
one tissue hook having a tissue engagement portion and a
mounting portion, wherein the tissue engagement portion is
capable of engaging tissue to be retracted, wherein said
retractable member is retractable away from the incision,
such that the tissue engagement portion of the tissue hook
retracts tissue to which it is engaged, wherein said retractable
member has a first end and a second end, wherein said retract-
able member is integrally formed with the base support unit
via the first end, and wherein the second end of the retractable
member has a securing mechanism for removably attaching
the second end to a corresponding securing mechanism on the
first end and/or the base support unit. The method includes:
attaching the base support unit on a mounting surface; con-
necting the retractable member to the mounting portion of the
at least one tissue hook;

engaging the tissue hook with the tissue to be retracted;
retracting the retractable member so that the tissue engage-
ment portion of the tissue hook retracts the tissue to be
retracted to a predetermined distance.

BRIEF DESCRIPTION OF THE DRAWINGS

Inthe drawings, like reference characters generally refer to
the same parts throughout the different views. The drawings
are not necessarily to scale, emphasis instead generally being
placed upon illustrating the principles of the invention. In the
following description, various embodiments of the invention
are described with reference to the following drawings, in
which:

FIG. 1 shows a tissue retractor built in accordance with one
embodiment of the present invention.

FIG. 2 shows a tissue retractor built in accordance with one
embodiment of the present invention.

FIG. 3 shows a tissue retractor built in accordance with one
embodiment of the present invention.

FIG. 4 shows a tissue retractor built in accordance with one
embodiment of the present invention.

FIG. 5 shows a retractable member built in accordance with
one embodiment of the present invention and a tissue retrac-
tor built in accordance with one embodiment of the present
invention.

FIG. 6 shows a plurality of the tissue retractors, each built
in accordance with embodiments of the present invention,
used in vaginal prolapse.

FIG. 7 shows a tissue retractor built in accordance with one
embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a tissue retractor 100 built in accordance with
one embodiment of the present invention.

The tissue retractor 100 includes a base support unit 102
having an underside 102« that is adapted to be conformable
and to be removably attachable to a surface proximate to an
incision (not shown). The tissue retractor 100 also includes a
retractable member 104 substantially inelastic in its central
longitudinal axis and flexible in at least one axis deviating
from said central longitudinal axis. The retractable member
104 is adapted to receive the mounting portion 106 of an at
least one tissue hook 106, the at least one tissue hook 106
having a tissue engagement portion 1067 and a mounting
portion 106, wherein the tissue engagement portion 106¢ is
capable of engaging tissue (not shown) to be retracted. The
retractable member 104 is retractable away from the incision
(not shown), such that the tissue engagement portion 1067 of
the tissue hook 106 retracts tissue (not shown) to which it is
engaged. The retractable member 104 has a first end 104f/and
a second end 104s. The retractable member 104 is integrally
formed with the base support unit 102 via the first end 1047,
and the second end 1045 of the retractable member 104 has a
securing mechanism 108 for removably attaching the second
end 1045 to a corresponding securing mechanism 110 on the
first end 104/ and/or the base support unit 102.

The base support unit 102 has a corresponding securing
mechanism 112 to the securing mechanism 108 on the second
end 104s of the retractable member 104.

In another embodiment of the invention, the second end
104s of the retractable member 104 has a corresponding
securing mechanism.

Examples of the securing mechanism 108 and the corre-
sponding securing mechanism 112 include at least one of an
adhesive surface, complimentary interlocking surfaces, a
pawl mechanism, and a ratchet and teeth arrangement.

Examples of the complimentary interlocking surfaces
include any of a hook and loop fastener and a duo lock
mechanism. An example of the hook and loop fastener
includes Velcro.

At least one tissue hook 106 may be connected to the
retractable member 104.

The at least one tissue hook 106 has a tissue engagement
portion 1067 and a mounting portion 1062, wherein the tissue
engagement portion 1067 is capable of engaging at least a
portion of tissue to be retracted (not shown).

The second end of the retractable member 104s may be
looped back for securing with either the base support unit 102
or the first end 104f via an aperture 106a on the mounting
portion 106m of the tissue hook 106.

The second end 104s of the retractable member 104 having
a securing mechanism 108 for removably attaching the sec-
ond end 104s to the corresponding securing mechanism 110
on the first end 104fand/or the base support unit 102 provides
the advantage of leverage for retraction of tissue (not shown)
held by the tissue retractor 100. This is because the leverage
othaving the retractable member 104 loop and fasten on itself
provides a mechanical advantage in line with a pulley system,
where the attachment strength required to secure the second
end 104s of the retractable member 104 to the first end 104/
and/or the base support unit 102 is half the tension force on
the tissue retractor 100 tip. Further, such a retractable member
104 arrangement provides, from a singular strip, variable
adjustment of the length from which the tissue retractor 104 is
spaced from the base support unit 102. A compact design is
thus achieved.
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FIG. 2 shows a tissue retractor 200 built in accordance with
one embodiment of the present invention.

The tissue retractor 200 includes a base support unit 202
having an underside 202« that is adapted to be conformable
and to be removably attachable to a surface proximate to an
incision (not shown). The tissue retractor 200 also includes a
retractable member 204 substantially inelastic in its central
longitudinal axis and flexible in at least one axis deviating
from said central longitudinal axis. The retractable member
204 is adapted to receive the mounting portion of an at least
one tissue hook (not shown).

The retractable member 204 has a first end 204/ and a
second end 204s. The retractable member 204 is integrally
formed with the base support unit 202 via the first end 204/,
and the second end 204s of the retractable member 204 has a
securing mechanism 208 for removably attaching the second
end 204s to a corresponding securing mechanism 210 on the
first end 204/ and/or the base support unit 202.

The underside 202u of the base support unit 202 has a
second securing mechanism 220 for removably attaching the
retractable member 204 to a surgical drape 224 via a third
securing mechanism 222, the third securing mechanism 222
being of a structure that is complimentary to the second
securing mechanism 220. The underside of the drape 224 has
adhesive 226 that is suitable for adhering to skin. The surgical
drape 224 is made of surgical grade plastic and/or paper
material that is adapted to be conformable to a surface proxi-
mate to an incision (not shown).

FIG. 3 shows a tissue retractor 300 built in accordance with
one embodiment of the present invention.

The tissue retractor 300 is similar to the tissue retractor 200
shown in FIG. 2, therefore components having like reference
numerals are not further elaborated.

The tissue retractor 300 differs from the tissue retractor 200
of FIG. 2 in that the tissue retractor 300 is attached to the
drape 224 via an adhesive 302 that is on the underside 202« of
the base support unit 202.

FIG. 4 shows a tissue retractor 400 built in accordance with
one embodiment of the present invention.

The tissue retractor 400 includes a retractable member 404
substantially inelastic in its central longitudinal axis and flex-
ible in at least one axis deviating from said central longitudi-
nal axis. The retractable member 404 is adapted to receive the
mounting portion 406 of an at least one tissue hook 406. The
at least one tissue hook 406 is similar to the at least one tissue
hook 106 of FIG. 1 and will therefore not be further elabo-
rated.

FIG. 5 shows a retractable member 504 built in accordance
with one embodiment of the present invention and a tissue
retractor 500 built in accordance with one embodiment of the
present invention.

The tissue retractor 500 includes a base support unit 502
having an underside 502« that is adapted to be conformable
and to be removably attachable to a surface proximate to an
incision (not shown). The tissue retractor 500 also includes
the retractable member 504 substantially inelastic in its cen-
tral longitudinal axis and flexible in at least one axis deviating
from said central longitudinal axis. The retractable member
504 is adapted to receive at least one tissue hook 506.

The retractable member 504 has a first end 504/ and a
second end 504s. The retractable member 504 is integrally
formed with a base support unit 502 via the first end 504/, and
the second end 5045 of the retractable member 504 has a
securing mechanism 508 for removably attaching the second
end 5045 to a corresponding securing mechanism 510 on the
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first end 504f. The corresponding securing mechanism 510
spans a substantial distance along the first end 5047 towards
the second end 504s.

The retractable member 504 allows for the tissue retractor
500 to be used in scenarios where the surface (not shown) the
base support unit 502 is attached to is not proximate to an
incision (not shown).

In addition to retracting incised tissue, the tissue retractors
100, 200, 300, 400 and 500 may be used for generic tissue
retraction applications.

FIG. 6 shows a plurality of the tissue retractors 600, each
built in accordance with one embodiment of the present
invention, used in vaginal prolapse. The tissue retractors 600
are used to retract the labia, rather than incised tissue. It is
noted, in this context, that all kinds of tissue can be retracted
with a tissue retractor as described herein.

The tissue retractors, may, for example, also be used in
facial surgery (not shown), where the tissue hooks are used to
retract tissue adjacent to the incision, rather than the incised
tissue itself.

FIG. 7 shows a tissue retractor 700 built in accordance with
one embodiment of the present invention.

The tissue retractor 700 is similar to the tissue retractor 100
shown in FIG. 1, therefore components having like reference
numerals are not further elaborated.

The tissue retractor 700 difters from the tissue retractor 100
of FIG. 1 in that a different tissue hook 706 is used.

The tissue hook 706 has a tissue engagement portion 706z,
which is an adhesive tissue retractor pad, capable of engaging
at least a portion of the periphery of tissue (not shown). The
tissue hook 706 has a mounting portion 706m. The second
end 104s of the retractable member 104 threads through an
aperture 706a on the mounting portion 706, causing the sec-
ond end 104s to loop around the mounting portion 706 to
engage the first end 104f'and/or the base support unit 102.

It will be appreciated that any suitable tissue hook may be
used in conjunction with any of the various exemplary
embodiments of the tissue retractor of the present invention.
In this regard, the tissue hooks 106, 406, 506 and 706 may
include at least one engagement portion with one or more
claws [for example, a one to four claw(s)/finger(s) arrange-
ment], where the tissue hook 106, 406, 506 and 706 have a
three claw arrangement. Other tissue hooks include a Tyrell
delicate prong hook, a Gillies skin hook, a Kilner hook,
two-pronged Joseph hooks having prongs that vary between
about 2 mm-10 mm in length, Fomon retractors, Rake retrac-
tors, Desmarres retractors, or an adhesive tissue retractor pad
as shown in the tissue retractor 700 of FIG. 7.

Similarly, the mounting portions 106m, 406m, 506m and
706m of the tissue hooks 106, 406, 506 and 706 that are
connected, coupled to or received by their respective retract-
able members may also take on many forms and is typically
dependent upon the type of retractable member used.

Also disclosed is a method of retracting tissue with a tissue
retractor as described herein.

With reference to the tissue retractor 100 of FIG. 1, the
method includes: attaching the base support unit 102 on a
mounting surface (not shown); connecting the retractable
member 104 to the mounting portion 106 of the at least one
tissue hook 106; engaging the tissue hook 106 with the tissue
to be retracted (not shown); retracting the retractable member
104 so that the tissue engagement portion 1067 of the tissue
hook 106 retracts the tissue to be retracted (not shown) to a
predetermined distance.

The method may further include, for example, securing the
retracted retractable member 104 to a drape 224 (FIG. 2) via
a securing mechanism 220 (FIG. 2). The mounting surface
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(not shown) may, for example, be a surface proximate to the
tissue to be retracted (not shown).

While embodiments of the invention have been particu-
larly shown and described with reference to specific embodi-
ments, it should be understood by those skilled in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the invention as
defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which
come within the meaning and range of equivalency of the
claims are therefore intended to be embraced.

What is claimed is:

1. A tissue retraction assembly, comprising:

a hook member formed with a distal tissue engagement
feature configured to engage a periphery of an opening
in a patient’s body such that when the hook member is
pulled away from the opening, the distal engagement
feature remains in contact with the periphery of the
opening to pull the periphery outward, the hook member
also being formed with a proximal aperture;

a flexible strap extending through the proximal aperture of
the hook member to form a loop, the strap defining first
and second end segments; and

a flexible base defining a bottom surface for conforming to
aportion of the patient without surrounding the opening
in the patient’s body, the bottom surface having an adhe-
sive thereon for sticking to a surface, the first end seg-
ment of the strap being formed integrally with the base,
the second end segment of the strap being removably
engageable by hand with a top surface of the base such
that the second end segment can be detached from the
base by hand, pulled to cinch the loop formed by the
strap and thereby pull the hook member to retract tissue
away from the opening in the patient’s body, and reat-
tached to the top surface of the base by simply pressing
the second end segment onto the top surface of the base
by hand to thereby hold the loop cinched.

2. The assembly of claim 1, wherein the distal tissue

engagement feature includes three curved fingers.

3. A tissue retraction assembly, comprising:

a hook member formed with a distal tissue engagement
feature configured to engage a periphery of an opening
in a patient’s body such that when the hook member is
pulled away from the opening, the distal engagement
feature remains in contact with the periphery of the
opening to pull the periphery outward, the hook member
also being formed with a proximal aperture;

a flexible strap extending through the proximal aperture of
the hook member to form a loop, the strap defining a first
end and a remainder segment extending from the first
end to a second end of the strap; and

a flexible base defining a bottom surface for conforming to
aportion of the patient without surrounding the opening
in the patient’s body, the base being wider than the strap,
the first end of the strap being made unitarily with the
base, the remainder segment of the strap being remov-
ably engageable by hand with a top surface of the base
such that the remainder segment can be detached from
the base by hand, pulled to cinch the loop formed by the
strap and thereby pull the hook member to retract tissue
away from the opening in the patient’s body, and reat-
tached to the top surface of the base by simply pressing
the remainder segment onto the top surface of the base
by hand to thereby hold the loop cinched.

4. The assembly of claim 3, wherein the distal tissue

engagement feature includes three curved fingers.
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